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Laser Angioplasty

Atherosclerosis is the buildup of fatty depos-

itsmcalled plaque_in human arteries. In time

the plaque partially or totally obstructs the flow

of blood through the clogged artery and threatens

life. For example, extreme blockage of a coro-

nary artery, which carries blood to and from the

heart, can result in a heart attack and death.

The principal method of dealing with coronary

artery blockage is bypass surgery, in which clogged

blood vessels are replacedma high cost proce-

dure with some risk. A non-surgical alternative

available to some patients is balloon angioplasty,

in which a flexible catheter with a tiny balloon at

its tip is worked into the blocked artery; inflation

of the balloon pushes aside the plaque and

Widens the artery for improved blood flow.

For several years, medical researchers have

been exploring another alternative that would

help a wider circle of patients than the balloon

treatment and entail less risk than bypass sur-

gery: laser angioplasty, in Which a laser inserted

in a catheter vaporizes the plaque and thus

opens the artery. Several types of lasers have

been employed in tests on human cadaver and

animal arteries. The problem has been that the

lasers are too hot. Human tissue can withstand

heat up to 154 degrees Fahrenheit; most lasers

heat tissue to much higher temperatures, which

can cause damage to arterial walls.

Now, however, a research group is on the verge

of an exciting development: laser angioplasty

with a "cool" type of lasermcalled an excimer

lasermthat does not damage blood vessel walls

and offers non-surgical cleansing of clogged

arteries with extraordinary precision.

The system is the Dymer 200+ Excimer Laser

Angioplasty System (top), developed and pro-

duced by Advanced Interventional Systems, Inc.

(ADS), Irvine, California. The Dymer 200+ is based

on NASA-patented technology developed at Jet

Propulsion Laboratory (JPL) for satellite-based

atmospheric studies. AIS' top management in-

cludes the two former JPL scientists who in-

vented the excimer laser to measure gases in

Earth's atmosphere: Dr. James Laudenslager,
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AIS'vicepresident-laserdevelopment,andDr.
ThomasPacala.TheJPLlaserresearchteam
alsoinventedamagneticswitchingsystemthat
isincorporatedintheDymer200+.

Developmentofthesystembeganin 1984
whenphysiciansDrs.FrankLitvack,JamesFor-
resterandWarrenGrundfeststartedtoexplore
thepossibilityofusinglaserstounclogarteries
andwentlookingforalaserthatcoulddothejob
withoutdamagingvessels.TheyrecruitedDrs.
LaudenslagerandPacala,andDr.TsviGolden-
berg,afiberopticsresearcheratAT&TBell
Laboratories.WithfundingfromNASA,theNa-
tionalInstitutesofHealthandprivatedonations,
thegroupdevelopedthelaserangioplastysys-
temandthen,havingobtainedaNASAexclusive
licensefortheJPLlasertechnology,foundedAIS
tocommercializeit.

Usedinhumanclinicaltestssince1987,the
Dymer200+systemisthefirstfullyintegrated
"cool"lasercapableofgeneratingtherequisite
laserenergyanddeliveringtheenergytotarget
arteriesmeithercoronaryarteriesorperipheral
arteriesinotherpartsofthebody.WiththeJPL-

developedtechnologyofmagneticswitches,the
excimerlasercanbemadetoproduceauniform
beamof energythat canbecontrolledand
pulsedinaperiodaslittleas200billionthsofa
second.Thisislongerthanmostcommercialex-
cimerlasers,whosepulsewidthsare25bil-
lionthsof a second;thesystem'sso-called
"stretched"pulsewidthallowsthepulsesto
propagatethroughfiberoptics.

Atfarleft,Dr.KennethKentandhisnursepre-
pareforlaserangioplastyatGeorgetownUniver-
sityHospital,Washington,D.C.;theywillmoni-
tortheprocedureonthevideoscreensabove
theoperatingtable.Inthelowerleftphoto,the
physicianinsertsaflexiblecatheterintoanar-
teryinthegroin,thenthreadsit intotheblocked
coronaryartery;acloseupofthecatheteris
shownatleftcenter.

Thelaserlight sourceis carriedthrough
multiplefiberopticbundleswithinthecatheter.
ThisAIS-patentedfiberopticdeliverysystem
wasdevelopedbyDr.Goldenberg.

Watchingthevideo,thephysicianspotsthe
areaofplaquebuildupandvaporizesitbyfiring
shortburstsoftheexcimerlaser.Ithappensso
quicklythatneighboringtissueissparedfrom
damage.Inthetopleftphotoisabeforelaser-
usex-rayimageinwhichthearterialblockageis
evidentinthenarrowedsegmentoftheartery
(arrow);attoprightisanafter-laserview,block-
ageremoved.

ThirteenresearchhospitalsintheU.S.have
purchasedDymer200+systemsandhaveused
theminclinicaltrialsin121peripheraland555
coronaryarterycases.Thesuccessrateinopen-
ingblockedcoronaryarteriesis85percentand
therehavebeencomparableorfewercomplica-
tionsthaninballoonangioplasty.AIShopesto
getFoodandDrugAdministrationapprovalfor
generalmarketingofthesysteminthelatterpart
of1990.
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